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(54) SEMICONDUCTOR LASER DEVICE AND SEMICONDUCTOR LASER ELEMENT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To readily and surely 
perform the junction-down bonding of a semiconductor 
laser element for achieving low resistance and to protect 
a ridge part when substrate is cleavaged. 
SOLUTION: At the central part in the epitaxial layer of a 
substrate 1 1, a resonator forming part comprising 
protruding part including an n-type semiconductor layer 
12, an active layer 13 and a p-type semiconductor layer 
14 is formed. At the upper part of the p-type 
semiconductor layer 14 at the resonator forming part, 
the ridge part, whose central part is protruded in the 
stripe shape, is formed, At the exposed part of the n- 
type semiconductor layer 12 on the side of the 
resonator forming part, an n-side electrode 16 made of 
Ti/AI is formed. The region of the n-side electrode 16 on 
a side of p-side electrode 15 and the upper surface and 
the side surface of the resonator forming part other than 
the p-side electrode 15 are covered with an insulating 
film 17 made of SiN, respectively. 
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[0039] OT, Mf2©<£?fc}M£nfcgtt&¥ 

[0 0 4 0] £f\ »C1^0t7r^f7^5§ 

sSffii i±»c, fljfctf, in saressMM^-rt/tf 

U^A (TMG) , M>*?-;l/7;l/5x£A (TMA) 

Stf h y * f-;W (T M I ) Mmc&jKjg-eas 
S7ytx7 (NH.i ) *M&£:f3M0VPESc*Jg 

<Wl2, ffiffii l 3 Rtfp l 4*«&xfc! 

* * ^ -v * § c t f c £ D , Sfl»¥ 5 * 

[0 0 4 l] CCf, ng^WWil 2fcBngF-/< 

yh"e*85/yav (s o *k-^u pm^mwm 

l 4tc{ipffiK-^>hT-£Sv^i/^A (Mg) £ 
K-7f S„ Sfc, tfi»ttOSfil 1KI4, t77i'7 

t IS 5 fx xtfw (MgA ii o< ) , mk?f*>y 

t>L (MgO) XfiffifkffiiB (ZnO) ^<D*©S*ffl 

[oo42]^ ^^^y^jimmm^ntcmw. 

1 l*R«JFfr6tt!>aJU p3i¥«IWBl 4cD±S<0 

msiwwK, m«N larfAu *«rwb»**tp« 

ftffi 1 5 *fl&8f *. *<D», SIS 1 1 *-r*V3 u v 
mWK%L\L, piJttffi 1 5 £VX^ t LXTlldy 
(Ar) ^*y*ffl^TpSJ¥*fl«l 4tMLTx 7 

6*1 3fimO'j7 3>«J 1 4 a £?fMf So 
[0 0 4 3] 30«C, Sfe 1 1 ±©«M3JFMSI5%VX^ 

SRft^T, n§!J¥*«ll 2, JgttHl 3&tfp» 

[0044] mc> nm^mm i z.ucm?,nmm 
BtimonuK* »ifT i r^'a i 

ffitftfj 15 0m pflHtffi 1 5 OfflUgPfcOHB^ 

2 0 fi ragfiO n ffiiJUtl 1 6 *}&Sf So 

[ 0 0 4 5 ] &fc, n iJWffi 1 6 © p 1 5 MOM 

pms&Bi&wvpMnmi sRvummi 7* 

£tf±ffifc p {iffiDMffi 1 8 ZBf&LT, V v 1 4 
a ±©fM#®6T/h£t^ plti 1 5 ©IM^-SIKWic/A 

[0046] at, asi 1 ©«a{c*fUTj?s*n 0 



0 /imO^Wftl/— »f*7 1 0*ff*o 

[0047] m^-c, mmmm2 1 , 2 2^jfM* 

ft/-d»ft2 0©±ffiWIf*P-«f 1 0O*?Jg 
3*Jllvr«J$#2 0 1 0 

f So 

[0 0 4 8] CCtdKUTttfttlfe^ftl/— »fSB 
fc/W*«8S«MtaLT8!gtf 4 0 0 nm»<0V-f 
tirfe kCS, f£Jf ftftflW 1 0 0 m A ©« 

)fc¥«#t£*: Sf C k L T ^ S o 
[0 0 4 9] *^»fiCfc^Tii, JgftS 1 3 

&-&ts*mmimtfmi&. 1 1 i^mMmt ltz 
iifejistifcftifejA^f-P (bh) mi"-*fmwv$> 

[0 0 5 0] nflfWil 6 ^it-SffMfSWOM 

^ftl^-7jT'tJ;l/\ 
[0 0 51] Sfc, fl8»ft2 0C, S i C*ffll/">fe*V 

1 NXtt^^yh^fflV^TtiK 

[ 0 0 5 3 ] m 2 2 ©gflH&iBteffiss&fl: 

mWls— 9Wf3 0Att, CjB*Wpo-9-7r -1*7^6 
i&5S1S3 1 <D±ffi±K, nSG a NSV'nSA 1 G a 
N^«»SihrS:5nS!^#f*a3 2 I n G a N* 
^iy^M«7-#F^ig*W-rsffittli3 3t, p§«Ga 
N^y'pS'iA 1 G a NA^H^nT&Sp 3 

[0 0 5 4] S®3 1 ©xkr^ + vz-v^HfctottS^* 
WKtt, nSy^{*)13 2, SttH3 pSi^Hf* 
H3 4^^t?i9fCjfM^n/cfl«g|5^P,^D, I/— tf 1 

So set, «JiggffMgR i (cfetts p»w*i 3 4 

iRltgtf S-*f©«i5tceiES nfefflW 3 m mco U >y >>' 
g|53 4 atfM«nt^«. Sfe, «®SgJgfiJ5a5 1 ©± 
hf{c43WS'J-y>>'g|5 3 4 aOM«iJ(ctt s -^OpgP 
tci D V v'yfflz 4 a k»«*tifc, zn^'tn&mi 

0 /i mCO-^©^5-3^X h 3 4 b tfJfM£tlTV&o 
[0 0 5 5] U -y i>~g|53 4 a©±ffitctt, {?iJx.«'N i / 
Aufr6&S3?2© U— »f a® i: L T © p iMffi 3 5 
ffM$n, n»2if«3 2±tfeitS±t}gggffMgPl 
©MffliJK«, tfHAtfT i /A 1 tlA^ 1 5 0 

nmomio u-ifmm tuon ffl«n 3 6 # *ftje 
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[0 0 5 6] nUMH 3 6 0«iggg^figffl5 1 «J©ffi«M 

mz p 3 5 m < ashm^h i ©±ffiatf ffljap 

it, ^n^tlS 1 N>^6*5*WMI3 7A, 3 7BfcB 

fctrc*? »? , g&gma: i © P mnm 3 5 si/ietm 
3 7 B*friyMffios^ffifcfis fljatfT i /a ufr 

5 & S p 3 8 ^flM $ tlT V> 3 o 

[0 0 5 7] 2 nSift!3 2_kfc:fett5, & 

niti3 6 fc*fra«tg8gjg^ 1 omtmnwrnic 

it, WZ-itT i/Au^BSSn iJE^tttl 3 9 & n 10 

3 6 1 ©«& <o mtimmiim 5 0(imi:4sj;5 

[0 0 5 8] CO* its ^ifltist, 
U~tf*?3 OAfc*5ltS}gttfl3 3fCXb5^7°tt(C 
WSItfcaAf S U -y S^BP 3 4 a ©jS}ffl|J*»8|5T?#lti3n 

fc-»oy;-t;x h 3 4 b**rvrwsfeik 

S^HMtRffc, «JyS^»3 4 afffcWTl'SSfcVS 

fcfcSiF, SSIJBffitelHIia^asig^tctt, ££tflf«{£ 20 

i>'g|33 4 a <£S©"C, fff/gR#W£$§<-rS 

ilfSlt fc^TIi 5 7-M9f©*SS 0 6 0 %T 
*-3ifca\ ®2©*JfflJB!»fc:fc^Ttt9 0%fcS-C|R]± 

[0 0 5 9] Ste, pflMff 3 5 t niIIW3 6 t©fSI 

ps#@i ixmmmm *? e> , n wisti 36© P 

WH3 5MA^ttlU)(3 7 AfcJ;!)«fcnT^Sfci&, 

t, a y$*j y • # vr-r viW&ntiRg 

©i/a-h£KrihT?t?3. c nick 9, gffc<Bs&©¥W 
WR? 3 0 A©ffiffiffi{fcfcjj&|«att©fi±fc*ffitf: 
Ttat±t(^ U>yv>'g[5 3 4 a(DBim<D*fr , ?g% t )&&l 
±T?**. 

[0 0 6 0] OT, Mf3©^K#|j$Snft¥2*f#^- 
tf*?3 0 ACSBftfrffifc^TSS 1 ©*Jifl2flg©¥i* 
f*l/-1fS*F 1 0 tOSISO**ttW*-*. 

[0 0 6 1] tf\ S«3 l±lCXfc!**S/-wWg*:]£ 40 

M^^/cfg, pmss&im i ±© u -y vmm,m.Rzf 

^3-*°X bffMf^u, P SI«ffiffMfflT-a.-3-«gPffJ 
$«KP*lng^o^Ji§|%ffMU iS#M)3I%vx 
f i: L-T plWfWi 3 4 KJf LT>f*y 5 U > 9K <k 
Sxy^-y^Sffai. Jfcte, $f5-#Xb±©$M§l 
»£U «SggJf« 1 %vx^U, nS!¥VfMI 
3 2fcjtf**-ex«y^yy*ffftt>T, WcSfttt©^ 

[0 0 6 2] CO«k5teUT»6tlfc*#ftl^— 
3 0 Ate/Wa«iffi%MqLT&fitf 4 0 0 nmfutt© so 
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W-1f3tt*5ag**fei:c5, SMfflBflMtSIW l 0 0m 
A ©«-&tC, fttlSTW 5 m WT'SlftttEtf 5 . 5 V ©* 

*w«*flwtt*^c fc*aii8uri/>5. g i omm 
mmttt^rmimnii^brcwt, P finis 3 5 1 

nllS3 6 tommies 0 /mfciBtoll/fcftfcfcJSfc 

na 0 

[0063] (m3<Dmmmm) *^t«5^ 

[0064] hi 3 «*kw©® 3 ommnmKimmt 
^m<*u-ym^ic&i%y-*fKmmmcm 

«ft#lfc©«ffi*M$*jSl,T^*o 0 3tC*5^T, 0 2 

[0 0 6 5] Sg2©*flBBJgi:©gSB\ ±«§JfMgf5 
1 ©±3SK, P S^f**3 4^5&5ia«i5*WrS 
U -y 5>» 3 4 a ©#tf JMSftTfc K> , *3-iKX b 3 

3 9*\ f6flUK3 7 C^ft^-a-T, ffift 2 ©IggPfCfS 

4 b ©(iSS:r/±iS(cSf 5 <k ? tcffM^nTI/^^T-S 
[0 0 6 6] C©J;3tc-rat, V >y ygp 3 4 a ©Sffi 

U >y ^g|3 3 4 aSW5-^Xh3 4b *l£x 

■ox, m# u— y us? 3 o b © p ants 3 5 &tf n n 

SH3 6A^K«fcKJSP|-Oia!Si:ftSfe46, ffi^f* 
• *>rV P iJWS3 5Stfn 

B-TS©T% 'J<y^g|53 4 a, -T^:^^?gtt«3 3ti)D 

tt'No^s, «'fi^ffiA^-rn§^©nf?»*P^ <- 
ztifivissa-Cs 3 0 b oflMBtt*< 

[0 0 6 7] Sfc, ^5-*Xh3 4 b*nffl»K3 6 

Wi3 5 fc n(HWffi3 6 t <DfBl<Dfm%tmT*% S© 
T\ «)^*E©±»i&}a <Ct&(, ij <y 3 4 a © 

[0 0 6 8] fitT, WfB©±9k:«^*nft*il»#u- 
^?3 0 B©SHii^K:oi,>T^ 1 ©*JSfBfil©¥» 

tf*? i o i:©Ma©*i&Kiwrso 

[0 0 6 9] £f\ S«3 l±tCXh°^+^-v;H^Jt 

fmsmim i ±t p«wm©^s 
icttLT^*y=. u yytisx'yfy^w^t, 

U V 3 4 a 3*JK, ^Sffi^fiKffi 1 Sti' 

^5-4-°XbffM«&-?X7LT, nlfl«il3 2 
fCjt-raST-^* (C 1) -T*y*S^ftK7'fX7f- 
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y 5 c t (c «fc 0 , WMSfi 1 1 - 

h 3 4 b 2 m&f&a 

[oo7o]04 \i*mmmmz>¥m<*is-*?m? 

l/->So EHfCfcVvC, E!3tC^1-^fiicgWfc|Hl-©M 

JJSfgffMMJ*, f?U^«\ S i CX«BN^5&5« 
4 0 ©SffifcttfiS-STffiftf* 4 0 fc^yrV 

snu^o 10 

[0 0 7 1 ] ffi£H*4 0CD±ffi±(C«, ^Wf*U-ifjR 
?30B©p ffllJMEMMffi 38Rtfn fflffiSW® 3 9 i; 

n^n^^f^ffisti: 1 *' 2 ©f*#f«ffife lto p ijfs 

4 1 StfS 1 ©<S#f*«Si: LTOnW* 
WI4 2^ft^ftffM2tlT^S 0 £fc, Sl^tcttfa 
f S p 3 8 & tf p 4 1 Mtf n 

tt»£# 4 3 J; D fg££ tlT t 

[0 0 7 2] *«W*U— 9*F3 0 B©$g|52 20 

tC(4, IfilttrtftSW, mtf/A^ (A 1 
2 03 ) 4tf?EStSft-CV3o 

[0 0 7 3] CtUC*^ 8ffi£«J#aU ©EiffllJffiKJt 

s 2 s nr ^ § k t mt> *> 
1\ fiiftfM o©±Sk¥*f*b-lf«?3 0 b tm 
m S©T% SttJf 3 3 p> o&Mftfil&t* 4 0 ffiK*c«6 

[0 0 7 4] LO±5Cltit.nfcWf^-tll 
ti, MUM 0 0 nmttft©Sttft©W-tfjfc*attW 
JCf&l^SC fcA'Wea&U, J9B3S&$ 1 0 0°C(C 30 
L ft » 5 = 

[0 0 7 5] Sfi, *Slffim^fc^Tii, ¥«W*U- 

3 0 b ©«gp 2 ttftmt % mm aakt^-t 

*m^tch\ SIN, A 1 NXtt^+t^KSffl^T 

[0 0 7 6] gft, — jWo»ISP 2 *BS:tt « c tc <fc t> , 
-**©jf5-#X h 3 4 bfcgSttfcAV l^f 

[0 0 7 7] (314 ©£j&ffi?«8) IX? , *1WUC%Sm 

[0078] ^5i±*mm<Dm4CDmmm^&m{t 

E;5:Slftl©»rffl«fi8*SbTV''So H5fcjjVr.J:5K:, 

^wwflfsoa, »mtt*frrs, s 

iC v G a N> GaAsXtiSi frP>&SS1S5 1 ©± 
ffi±JC nMGaNMniA 1 GaNAllJWS 
5n§y¥5WM5 2k, InGaN^MIfftp 
*BS*#-r*JSttJl5 3 k, P^G a NRtf pS-lA 1 G 

a Ntfawsnras psmafl* 5 4 tmmm^t 

tltdmfat LTOxk^^-wWI^LT^So so 



[0079] p»i*i5 4©±gf5(c(i, sv>eraw 

SWfr«fJ1-S-»©«g|S 2 icmZHfc V <y ^95 5 4 
a jWHW- BtU K U 'V 5>» 5 4 a 1 
JSUT^«. ««W2lCJW*'J'y^5 4 a© 
£flffliJ©^#{±*n^ftJ£*&^5-#X h 5 4 btf# 

[0 0 8 0] 'J >y 5 4 a ©±ffi£ & p 5 
4 fcft«rfS, {&J3.fcTN i/Aufr5>&Ss|2©l/-^ 
LT©p#Mffi5 5«Sn, SIS 5 1 ©Tffi 

tea, fi»j^if t i /a i fre.&s^ i oi/-ftiib 

T©n fflijfttl 5 6 ^ffl£dftoTffMSnT^?.o 
[0 0 8 1 ] p^«#li 5 4 fcfctfS >J -y 5 4 a 

©±s«<«t pwnms 5 m<$m 

fc, Wltf S i 0 2 XttS i N^Bft5#tS»«5 7A(W 
/jg^tl, 5 1 ±© p fiUffi 5 5 5 7 © 

itfBtbftoT, ^iJx«'T i /A ufr&ft* pflffi 

[0 0 8 2] coJcatc, **»ffi{Cj;l)t, SStC 

ie»tt*#-rss«5 i*ffltivr^6fc«>, s«5 1© 

TffifC n fsmm 5 6 t5» i tlfC <t 0 , Wffl& 

[ 0 0 8 3 ] 5 6 fc, p iJSB^Wffi 5 8 tefcttSflWP 2 

*i/«±icMsnT^5ft*, P inns sit 

*<seC*U<a*. lot, fiHtl5 3K»UTy'y^ 
g|5 5 4 alOpliif) 5^6Xh5'T^ , ttfC«at*<ft 

x-e*s_tfc, p in^^f*® 5 4 ©Ktf£iBtf p isa^ 
[oo84] s ft, 2 «»f is^gtt^ttlaW'J^^ < t 

fIi6T^t t,\, *^»il©tl^rtt5 7-ffJ«©#S 

^0tt9 5%tCt*S 0 

[0 0 8 5] * ft, n fllJSffi 5 6 5 1 ©Tffl©^ 

ffifc»tt6ttT^Sfc«>, S®5 l©T®^f*^MbT 

[0 0 8 6] Sft, pflMffi5 5&tfnffl!l««i5 6 g 
S5 l©jSiSKffMT'tS©T\ fSf#f* © 

{m#*H^%CbtfT°%2>o S i C*»S5 lKflav 

WS^^v-a >7>y7° • *>fVy^lT4-3T 

So 

[0 0 8 7] Sfe, S 1 C J f>GaN*»«5 lfcfflVS 



(9) 



2000-58965 



[0 0 8 8] nSS i Cfr5&5St55 I l.iC^mWl' 
—9 s '*? 5 0 %ffM U i>> y >7 is a y 7 <y 7 s • «>f 
y^itiO f^jfft ic $ > rV yiftntc^rnVfis— »f 

gtI*Meu;fct3£, fjftWWl OOmAOfcttclft 
4 . 7 V TJH mffi&tf 1 2 0 °C t & Z> £ TSSc 

[0 0 8 9] ftto\ *^Kffi«¥3iftU— tfJR^tt, 2 10 
[0 0 9 0] ^#f*l/-^«?tpgSf\ 

ivztmmmxm? k *> , xm^vmrncmmmzm 

s*sfci/^«irttt, a)W*-K^©aft*?> ^ 
^wxtttuTtwarc**. 20 

[0 0 9 1 ] 

[fW©$fll] *«W© i fMIW*V-1f«liKJ:5 4:, i& 
JgSWfcOfcfcfcS 1 OU— 9 i '«ffiR^2CDP-1f«ffi 
fc©MH*'Jv£< Uc|fftl/-«?fS-3Tt, ¥ 

rmn rt $ 1 4ai/ ««i{t«si«»m«* 
wa5-#, «iwfc»fa*s*M&MttBi i <ou— tf« 
mtm2<D u~v mm t <D*xtMtmHW*z < & 3 © 
x\ mm&.me>-?-yytf±% *©es, ~» 

ft*3ROiNW*:*fflV^»#Ktt, 0 OnmOf 

[0 0 9 2] *|gHj50^ l O^^b-^'^K^S 
»Mfc«fc OffMf SBHc, V y i?BP©afl|*|»±-e#S 

©t\ *iiB$©#e£»)*i«fcsci:av?f!So 

[0 0 9 3] *5gW©if 2©^ftb-^fft?t J:« 

i»itT-t5©?\ nMm^7~Bf8,m<D%mr>*fa±. 

©iS^^WbTt/^/cfe, v^y^ay^y • #y 
vy%ff«:?ISJc, SmtffM^tlftS 1 ©b 



[0094] ^©^ftw-wpa, le^ttsffii 

$ i ©b— *f«ffit*tr«]i-sttsfc^ i o\mmmm 
wrs fc±t(cm 2 ©b-«itM[6]-r s teflon 2 © 

Wcftiti^ i:«ic, 3? l ©b— WIfcS? l <DUmW 

mm t wwrnvm^mftLxmrn umon 2 © u-*r 
mmt'% 2 coimmmmtmmim^mirLrmm 

e>icmz.r^&t, >J^yt?i/ay?t>y-$yT-<y 

[0 0 9 5] ®2©^f*b-«?fCfc^T, ^2 

y, mt7)\<^VLmt#j^yYftb%.%wm 
<nnk=mm t awr * ©t% jstti^ & ©?gfi^ffi 

[0 0 9 6] *^©^3©¥-W*b— 9 !> «?ti§ 

snfcWWo^ffliosiWKfi^n^nswif*©® 2 ©^ 

kffttv. :oft*, 8ffi©^M^tm2©^ftJl{c 

9-^«©*SSt)?:|6]J:T'tSo 
[0 0 9 7] I3 0¥i#l/-if«f(^^t, 

mmmmi. m.m^ a lx u y ^±<ommfr s x 
h 7°^(c«^ffiAT t s±t, nii^©n 2 ©^ 

m 1 ] *^©m 1 omMm\m%mm%*mw 
u~r£m**-?mmmmx3bz,o 

[03] *m<D%3ommi&m&mt<m*m* 

m 4 ] *mnnm 3 ©^Kiit^safbft^^^f* 
b— «r#FT?*oT, «#f*K^>xV >y?nft«i 

v-^m**irmmmmx'&z>o 

[0 6] «©gfM«f*b-«?^^-r«)S»f 

S0T'feS„ 
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5 4 




3 0 B 




5 4a 




3 1 


mm 


20 5 4b 




3 2 




5 5 


pfft'JWI (5g2©lx-+f<ffi) 


3 3 


sis* 


5 6 




3 4 


pS¥IWM (ff?2(D¥a»{*Jf) 


5 7 




3 4a 




5 8 


P mnmm® 



[HI] 



10 

^ 17 



(12) 



ENS! 2000-58965 




(13) 



Wffl 2000-58965 



F#-A(##) 5F073 AMI AA61 CA02 CB11 FA16 



